Purpose The primary purpose was to test the effectiveness of two telephone-delivered psychosocial interventions for maintaining and improving quality of life (QOL) (psychological, physical, social, and spiritual well-being) among 71 prostate cancer survivors and the 70 intimate or family partners who were supporting them in their recovery. Methods This study used a three-wave repeated measures experimental design. Both the interpersonal counseling intervention (TIP-C) and health education attention condition (HEAC) were delivered using the telephone. Results Improvements in depression, negative affect, stress, fatigue, and spiritual well-being were significantly higher for survivors in the HEAC than for those in the TIP-C condition. Partners in the HEAC condition showed significantly greater improvements in depression, fatigue, social support from family members, social well-being, and spiritual well-being compared to partners in the TIP-C condition. The results revealed superior outcomes for those assigned to the HEAC intervention. Conclusions The psychosocial interventions in this study were effective in maintaining or improving the QOL for prostate cancer survivors and their partners. Both the survivor and their intimate partner or family member benefitted from the interventions. Future research is needed to determine the optimal timing and client characteristics for each intervention.
anxiety in prostate cancer survivors has been reported as 16 and 12%, respectively [4] , which is higher than population norms for older males. For prostate cancer patients on Androgen Deprivation Therapy, the risk of major depressive disorder is 8 times the national rate for men and 32 times the rate for those over age 65 [5] . Depression is associated with decreased compliance with adjuvant therapy and a number of cognitive and functional impairments [6, 7] . Rates of anxiety with associated feelings of nervousness and worrying about prostate cancer have also been reported between 25 and 50%, which is higher than population norms [8, 9] . High levels of perceived stress have been associated with higher rates of depression and anxiety, tumor progression [10] and lower QOL in adults with cancer [11] .
Intimate partners, family members, and close friends also report high levels of psychological distress, often higher than levels reported by survivors [12, 13] . Approximately 32 to 50% of caregivers have significant psychological distress or mood disturbance [14] . Braun et al. [12] found that about 40% of cancer patients' spouses scored above the cutoff for clinically significant levels of depression on the Beck Depression Inventory-II. When patients meet the criteria for psychiatric disorder, caregivers are 7.9 times more likely to meet the criteria as well, and vice versa [15] .
Fatigue, a common physical symptom of prostate cancer, is experienced by the majority of cancer survivors and generally worsens over the treatment course [16] . Butt et al. [17] reported that fatigue was the top-rated symptom when cancer patients were asked what their ''most important symptom or concern'' was to monitor. Fatigue ranked as most important for 10 of the 11 diagnoses and had strong associations with reduced QOL.
Prostate cancer can also result in significant erectile, urinary, and bowel dysfunction [18] . Depending upon the particular treatment, the incidence of erectile dysfunction ranges from 59 to 91%, hot flashes range from 50 to 75%, and loss of libido from 59 to 65% [18] [19] [20] . These side effects have deleterious consequences for the QOL of cancer survivors and their intimate partners [21] [22] [23] .
Social support, an indicator of social well-being, has received extensive attention in the context of QOL for cancer patients [24] and plays a critical role in physical and psychological well-being [25] [26] [27] . Krongrad et al. [28] studied the survival of 146,979 men with prostate cancer and found that those who were married, suggesting higher social integration and availability of support, had a significantly longer mean survival. Social support may help to alleviate psychological distress in cancer patients though its beneficial effects on cognitive processing [29] .
A final QOL dimension that has received little attention is the spiritual well-being of prostate cancer survivors [30] , although spiritual well-being is considered an important predictor of, and resource for, QOL in cancer patients [2, 31] . Gall [32] found that relationship to God was a significant predictor of role, social, and emotional functioning after controlling for age and illness severity among men with prostate cancer.
Although psychosocial interventions are rarely offered to prostate cancer survivors, there is promising evidence of their effectiveness for helping to maintain QOL [33] [34] [35] . The provision of interventions for spouses and family members is even less common, although there is evidence that such interventions can have beneficial effects [21, 23, 27, 36, 37] . Our interventions are provided to both members (cancer survivor and social network member partner) of the dyad. The fundamental assumptions from social support or interpersonal theories enacted through our interventions are that (1) cancer diagnosis and treatment affects the survivors' entire social network, not just the cancer survivor, (2) close social network members exert a mutual influence on each others' QOL, and (3) emotions are highly interdependent. Although we include a social network member partner, we do not specify what type of network member may participate.
Two prominent areas of need for prostate cancer survivors and their partners are (1) maintenance of psychosocial well-being, such as minimizing psychological distress and improving interpersonal functioning [38] , and (2) meeting informational needs for increased understanding of the illness and its effects [39, 40] . Interventions that target the psychological distress and provide information to increase knowledge about cancer can help the survivor to decrease the uncertainty and related psychological distress during the cancer experience [41] . Given the two areas of identified need for prostate cancer and their partners, we developed two psychosocial interventions designed to target these processes and tested their effectiveness for improving QOL outcomes in prostate cancer survivors and their partners.
Methods
This study used a repeated measures experimental design to test two different telephone-delivered interventions for improving quality of life (QOL). The 8-week telephone interpersonal counseling (TIP-C) intervention was developed from standard interpersonal psychotherapy (IPT) [42] [43] [44] [45] [46] , combined with cancer education. It was modified to be delivered over the telephone to reduce barriers to accessing the intervention. Like IPT, the initial session identified interpersonal problem areas, established a treatment contract, and defined symptoms within an interpersonal context. The intervention addressed (1) mood and affect management, (2) emotional expression, (3) interpersonal communication and relationships, (4) social support, and (5) cancer information. The TIP-C intervention targets the social support behaviors of both cancer survivors and their partners using interpersonal communications techniques. Interpersonal communication facilitates processing stressful affective reactions to cancer diagnosis and treatment, marshalling instrumental support for assistance with roles and functions, informational support for advice and information, and appraisal support for gauging and adjusting to the stressor. A master's prepared nurse or social worker with psychiatric and oncology expertise delivered the intervention. After the baseline assessment (average of 56 min), sessions averaged 31 min (SD = 7.0) for both survivors and partners. During this same period, the partners received a session every other week (4 sessions) to discuss the partner's own physical and emotional wellbeing. The counseling intervention was tailored to the participant's/dyad's specific needs and interests while still adhering to a structured protocol.
The second intervention was an 8-week health education attention condition (HEAC), also delivered over the telephone. Participants received written materials from the National Cancer Institute about prostate cancer diagnosis and treatments [47] , and health-related topics such as nutrition during cancer [48, 49] , exercise to decrease fatigue [50] , resources for cancer survivors [51, 52] , and quitting smoking [53] . Survivors received weekly telephone calls to review these materials. After the baseline assessment (average of 59 min), sessions averaged 28 min (SD = 6.2) for both survivors and partners. The HEAC was delivered by research assistants (RA); only one was a health profession student and the rest were from non-health disciplines. The RA received training in how to review the written materials. No counseling was offered in the HEAC. During this same period, the partners received telephone calls every other week for a total of 4 sessions.
Both interventions had manuals and were delivered by counselors/research assistants trained in the intervention for which they were responsible. Interventions were recorded, and the investigators reviewed the recordings of each intervention, giving feedback to the interveners to maintain intervention fidelity and prevent intervention drift. Interventionists had to maintain [ 90% on protocol implementation at all times.
Sample
A convenience sample of 71 men with prostate cancer and 70 social network members participated in this study. Eligibility criteria included a diagnosis of prostate cancer, currently undergoing or had completed treatment within the past 6 months, ability to speak English, no physical or psychological disabilities that would prevent participating in the interventions, and availability of a social network member who was willing to participate in the investigation. The partner could be anyone within the survivor's social network whom he felt was significant to his recovery. Although most men selected spouses, men were not restricted to spouses given some were also widowed, divorced, single or had spouses unable to participate (e.g., spouse too ill).
Cancer survivors and their partners were recruited from regional cancer centers and Veteran's Administration centers, cancer support groups, and from oncologists' offices through announcements by staff and distribution of study brochures. A smaller portion was recruited from research study websites through which interested individuals could volunteer to enroll.
Thirty-six men and their partners were randomly assigned to the TIP-C intervention and 35 men and their partners to the HEAC. Descriptive information about the demographic characteristics of the men and their partners appears in Table 1 . At baseline, there were no significant differences for demographic characteristics between groups. Table 2 lists the illness characteristics of the prostate survivors. Treatment included prostatectomy (almost 30%), radiation (56%), and hormone therapy (42%). Table 3 
Procedure
Upon recruitment and after informed consent, the project director used a table of random numbers to assign men and their partners to one of two interventions. All participants completed baseline assessments over the telephone that included the instruments described here plus others not relevant to the present report. Separate calls were made to the survivor and partner for all interventions and assessments at times that were convenient for the individual. For those participants who lived together, the importance of privacy was stressed and participants were recommended to schedule calls at times when their partner would be away or in a separate part of the home. Following baseline assessment, all men received 8 weekly phone calls and their partners received 4 calls, one every other week, as part of the interventions. Adherence was determined as the number of sessions each participant completed. Adherence by the survivors was high in both TIP-C (86%) and HEAC (89%). Adherence rates for partners were 85% for the TIP-C and 93% for the HEAC.
Participants completed the second (T2) assessment (T1 ? 8 weeks) within the week of their final intervention session, and the 3rd and final assessment (T3) 8 weeks later (T2 ? 8 weeks). After each assessment, participants were sent a $10 gift card from a local retail merchant to thank them for their time.
At T1, 71 prostate cancer survivors and their partners were enrolled ( Fig. 1 ) and by T2, 5 survivors and their partners withdrew from the study (T1-T2 attrition rate = 7%). By T3, an additional 2 dyads were lost to follow-up because they declined to complete the T3 assessment (T1-T3 attrition = 10%). There were no significant differences for demographic or illness characteristics between those that discontinued and those that completed the study.
Measures
Psychological Well-being was examined using measures of depression, positive and negative affect, and perceived stress. Symptoms of depression were measured using the 20-item Center for Epidemiological Studies-Depression Scale (CES-D) [54] . Scores range from 0 to 60. The CES-D has strong evidence of satisfactory reliability and validity [55] . Cronbach's alpha values over T1-T3 were C0.88 for participants in this study. Positive and negative affect was assessed with the 20-item Positive and Negative Affect Schedule (PANAS) [56] . Scores range from 10 to 50 on each scale. The PANAS has been used extensively with satisfactory reliability and demonstrated convergent and construct validity [57, 58] . Cronbach's alpha values were [0.87 for positive affect and C0.86 for negative affect. Participants' current subjective appraisals of stress were assessed with the 10-item Perceived Stress Scale (PSS) [59] . The PSS has a scale range of 0-40. The PSS has demonstrated satisfactory reliability and validity in numerous studies [60] with a Cronbach's alpha in this study C0.88. Physical Well-being was assessed using two scales: fatigue and the urinary, bowel, and sexual functioning subscales from the UCLA Prostate Cancer Index [19, 20] . Fatigue was measured using the 20-item Multidimensional Fatigue Inventory (MFI), which has demonstrated satisfactory reliability and validity in cancer populations [61] . In this analysis, we combined the subscales of the MFI to form a global measure of fatigue with Cronbach's alpha values C0.89. Participants completed the Index to assess their prostate specific health-related quality of life. This Index has sound psychometric qualities, demonstrating good internal consistency, test-retest reliability, and validity [62] . Cronbach's alpha values were C0.74 in this study.
Social Well-being was assessed using two scales: social well-being [3] and social support from family [63] . The 8-item social well-being scale was modified to assess interpersonal well-being as impacted by the experience of prostate cancer. Cronbach's alpha values were C0.78. Social support from family was assessed using the 20-item Perceived Social Support-Family scale (PSS-FA) [63] . The PSS-FA scale has a strong record of psychometric quality, correlating with variables such as degree of relational reciprocity, and intangible and tangible support from family members [63] . Cronbach's alpha values were C0.79 for survivors and C0.89 for partners.
Spiritual Well-Being was assessed using the 8-item spiritual well-being subscale of the Quality of Life-Breast Cancer version questionnaire that assesses the influence of participants' illness on their spirituality [2] . Rewording of the items on this subscale was not required. Response options ranged from 1 (not at all) to 10 (a great deal). Cronbach's alpha values were 0.78 for survivors and 0.74 for partners at baseline.
Statistical analysis

Level 1 growth curve analyses (GCAs)
Multi-Level Modeling (MLM) was performed using SAS PROC MIXED. Individual growth curve parameters were obtained by Maximum Likelihood (ML) estimation, quantifying the systematic changes in criterion scores over time by empirically fitting regression lines for all criterion variables on which repeated measures were obtained. The following growth curve parameters were estimated: (1) the intercept, representing the starting value on each criterion variable prior to experimental treatment and (2) the natural logarithmic slope, using the unstandardized regression weights, representing the direction and magnitude of average change in status on each criterion variable over time. Because we expected negatively accelerated functions for the growth curves, the slopes were theoretically pre-specified to be curvilinear; a natural logarithmic transformation of time was therefore performed prior to the GCAs. An unstructured covariance matrix was specified in the MLM, in which all the variances and covariances among repeated observations were freely estimated and thus permitted to be different from each other.
The comparison of the mean Level 1 growth curve parameters against a population value of zero and across the two conditions found (1,69) degrees of freedom for their associated F tests, and statistical power available to detect an effect size of dz = 0.35, which is 0.83 for both tests. Growth curves or ''chronometric'' parameter estimates from the Level 1 GCAs were used for further statistical modeling, which is Level 2 GCAs [64] [65] [66] This approach had three advantages over more traditional alternatives because (1) it did not assume equal numbers of repeated observations across all subjects [67] or (2) homogeneity of rates or change (equal slopes) across all subjects (cf. [68] [69] [70] ; and 3) it estimated growth curve parameters, intercepts and slopes, based on all observations available for each individual, which are much more reliable than the scores measured at each cross-sectional time wave [59, 71] .
Level 2 GCAs
This analysis consisted of two successive components:
(1) the comparison and testing of mean Level 1 chronometric growth curve parameters against zero and (2) the comparison and testing of mean Level 1 chronometric growth curve parameters against each other across treatment conditions. The comparison of mean Level 1 chronometric growth curve parameters against a population value of zero is an intrinsic part of the MLM analysis. After the individual-level parameter estimates were exported from this procedure, the comparison of mean Level 1 chronometric growth curve parameters across experimental treatment conditions was performed by simple analyses of variance.
Results
Differences between groups and changes over time
Means and standard deviations for the QOL outcomes over time are presented for survivors in Table 4 and for partners in Table 5 . Table 6 presents a summary of the prostate cancer survivors' mean slopes for every criterion variable by group (TIP-C or HEAC). Because none of the variables has a true zero, intercepts are not presented. Prior to analyzing the slopes, however, all intercepts were tested for significant differences between the two treatment groups. No significant differences were found, confirming that random assignment resulted in equivalent groups on all of the QOL outcomes at baseline. Changes in the outcomes as a function of treatment condition were examined in two ways. First, we examined whether there was significant change on any of the outcomes within either group. The statistical significance of the difference from zero for each of the mean slopes is indicated by an asterisk (*) in Table 6 . The survivors in the Second, to determine the effectiveness of the interventions, the magnitude of the slopes for each outcome was compared across the two groups. Results showed that improvements in depression, negative affect, perceived stress, fatigue, and spiritual well-being were significantly higher in magnitude for survivors in HEAC than for those in the TIP-C condition. Table 7 contains results for the partners in the two different interventions. All intercepts were tested for equivalence between the two treatment groups. These tests found no significant differences, indicating that the groups were statistically equivalent on all outcomes at baseline. As seen in Table 7 , the partners in the TIP-C condition had significant changes over time for depression (b = -2.2679). There was significant improvement in their psychological well-being over the course of the investigation. In the Outcomes  TIP-C  HEAC   T1  T2  T3  T1  T2  T3 Psychological well-being TIP-C Telephone interpersonal counseling, HEAC Health education attention condition The magnitude of the slopes was also examined for the partners. Partners in the HEAC condition evidenced significantly greater improvements in depression, fatigue, social support from family members, social well-being, and spiritual well-being compared to partners in TIP-C.
Discussion
The primary aim of this investigation was to test the effectiveness of two telephone-delivered psychosocial interventions for maintaining and improving QOL among prostate cancer survivors and the partners who were All slopes are based on prior natural (Naperian) logarithmic transformations of time. * Slope differs significantly from 0 at P \ 0.05. # Tested with univariate ANOVA. TIP-C Telephone interpersonal counseling, HEAC Health education attention condition supporting them in their recovery. The TIP-C intervention focused on appraisal of social relationships, how they are affected by cancer diagnosis and treatment, and effective management of potential emotional distress. The HEAC provided health education about prostate cancer and healthy lifestyle practices. The results revealed superior outcomes for the HEAC for both prostate cancer survivors and their partners. The salutary outcomes of the HEAC were evident in both slopes that were significantly different from zero, indicating upward trajectories on QOL over the course of the investigation, and by a significantly higher magnitude of many of the QOL slopes compared to those of the participants in the TIP-C.
The prostate cancer survivors in the TIP-C showed stable profiles on QOL outcomes. Although this suggests that the TIP-C did not affect significant change in these survivors, it should be noted that the QOL for these prostate cancer survivors and partners was relatively high. More importantly, there was no evidence of significant deterioration of QOL in this group. Among a sample of aging prostate cancer patients and survivors, arresting deterioration in QOL is not necessarily a trivial outcome. At the same time, survivors in HEAC showed statistically significant improvements over time for outcomes in all four QOL dimensions. Further, their improvements were all significantly better than the corresponding outcomes of the survivors in the TIP-C. In all probability, the initial emotional reactions and psychological distress typically experienced after diagnosis and during early treatment had already been resolved when these men entered the study, given the substantial elapsed time since diagnosis. Similarly, the lack of significant change found for the UCLA Prostate Cancer Index was again likely due to the stability in their QOL given the number of years living with the disease. Another possible explanation for the lack of significant findings for the TIP-C might be due to the modest dose of the intervention, although previous research with female survivors and their male partners found significant QOL improvements for those assigned to TIP-C using this same dose [55, 72, 73] . There may be a gender effect or a dose and gender interaction effect, with men needing a larger dose for equivalent effectiveness. Future research may need to examine the effectiveness of the intervention when the dose is larger (e.g., 50 min session) and to compare effectiveness of the intervention by examining the dose and gender interaction.
The partners in this investigation who were mostly spouses or other immediate family members also showed greater improvement in QOL in the HEAC. The rates of depression found at baseline in this sample were consistent with rates noted in the literature [12, 15] , and both interventions decreased depression over the course of the investigation. It is noteworthy that partners in both conditions evidenced statistically significant improvements in depression, even with a reduced dose of the intervention (4 sessions) compared to the 8 sessions for the survivors. However, HEAC partners had statistically significant improvements in three of the four QOL dimensions, and all of these improvements were significantly stronger in magnitude than the corresponding changes for those in the TIP-C condition. Future research should examine the effect when partners also receive 8 sessions and when partners and survivors receive the intervention simultaneously.
The efficacy of the HEAC for this sample of prostate cancer survivors and their partners is consistent with studies demonstrating a connection between unmet informational needs or distorted perceptions of cancer and effective adjustment [39, 40] . Lack of information and distorted perceptions of cancer can impede effective contact with and utilization of health care services, and can exaggerate psychological distress among men with prostate cancer, even when they are 18 months beyond completion of treatment [40] . The results of the present study suggest that information-based interventions, with relatively simple designs and delivery requirements can facilitate substantial improvements in multiple QOL dimensions for prostate cancer survivors and their partners.
It is important to note that the length of time since diagnosis was extensive and highly varied in this sample. Cancer patients and their families often evidence greatest adjustment-related demands in the initial months after diagnosis, after which psychological distress often dissipates [74] . The fact that many participants were so far into the survivorship trajectory may explain the preponderance of stable profiles for the QOL outcomes. This also raises the question of whether the TIP-C could have been more effective for participants earlier in the survivorship trajectory, when acute coping with emotional reactions and alignment of close relationships is a more novel and critical demand.
In contrast, the HEAC focused on delivery of information that is more globally beneficial to QOL such as nutrition, exercise, and cancer resources. Although it could be argued that informational needs should be less in survivors who are further out in treatment, these survivors and partners all had unmet needs for information, perhaps because they had either forgotten the information or the information had changed since their earlier cancer education. Health information might more strongly meet the needs of survivors and their partners who have already successfully navigated some of the demands inherent in the early stages of cancer diagnosis and treatment and are further along in their cancer journey.
In conclusion, these results should be interpreted with caution given the small, predominantly white sample where QOL was relatively high. However, the psychosocial interventions in this study were effective in improving the multiple dimensions of QOL for men with prostate cancer and their partners. Both the survivor and their intimate partner or family member benefitted from the interventions. However, future research needs to answer the question, ''who benefits from which intervention at what point in their cancer journey?'' to better meet the needs of prostate cancer survivors and their partners.
